Learning pointsThe Terumo R2P Destination Slender sheath is a relatively new sheath designed to facilitate radial access for peripheral vascular interventions (PVIs). It is available in 6-Fr size with a lengths of 119 cm and 149 cm, long enough to treat lower-extremity peripheral arterial disease via radial access.Severe radial artery spasm causing sheath entrapment is rare and occurs in approximately 0.8% of cases. This may require surgical removal in cases of refractory spasm.There is a trade-off between slender and flexible sheath design and risk of structural failure. Physicians performing PVIs via radial access need to be aware of this potentially serious complication and be familiar with equipment limitations.

Introduction
============

Transradial artery access (TRA) has gained increased popularity as the preferred mode for percutaneous coronary interventions (PCIs).[@ytaa038-B1] This is driven by decreased net adverse clinical events, early ambulation, improved quality of life after the procedure and reduced hospital cost compared with transfemoral access.[@ytaa038-B2]^,^[@ytaa038-B3] Prior to the introduction of the Terumo R2P Destination Slender sheath (Terumo Interventional System, Somerset, NJ, USA), radial access was infrequently utilized for lower-extremity peripheral vascular interventions (PVIs), due to lack of appropriate equipment length.[@ytaa038-B4] The R2P Destination Slender sheath is a relatively new device system available in 6-Fr size with a lengths of 119 cm and 149 cm, providing adequate length for treatment of lower-extremity peripheral arterial disease (PAD).[@ytaa038-B4] Given its limited experience, complications related to this sheath system have not been described. We report a case of severe radial artery spasm causing sheath entrapment and requiring surgical exploration to remove the Terumo Destination Slender sheath.

Timeline
========

  ------------------------------------ -----------------------------------------------------------------------------------------------------------------------------------------------------
  Initial presentation (7 June 2019)   Patient noticed left foot discolouration and referred to cardiology.
                                       Patient underwent ankle brachial index revealing peripheral artery disease and arterial duplex revealing left superficial femoral artery stenosis.
  Two weeks later (21 June 2019)       Patient underwent peripheral angiogram with attempted intervention.
                                       During the procedure, the Terumo 6-Fr R2P Destination Slender 119 cm sheath was advanced but became stuck at the level of the left axillary artery.
                                       Refractory radial artery spasm occurred and could not be relieved despite administration of multiple intra-arterial vasodilators.
                                       Inability to remove the sheath despite multiple attempts at manual retraction.
                                       Sheath lost its structural integrity and fragmented requiring surgical removal.
  ------------------------------------ -----------------------------------------------------------------------------------------------------------------------------------------------------

Case presentation
=================

A 69-year-old woman presented with a chief complaint of purple discolouration of her 1st and 5th toes of the left foot for approximately 1 month. She had a past medical history of coronary artery disease, coronary artery bypass grafting in 2010, PCI of the left circumflex coronary artery in 2019, history of ischaemic stroke with no permanent disability, paroxysmal atrial fibrillation, essential hypertension, insulin-dependent Type 2 diabetes mellitus, and morbid obesity (body mass index 37 kg/m^2^). Initial physical exam was unremarkable except peripheral vascular exam which revealed cyanosis of the left 1st and 5th toes with diminished left dorsalis pedis and posterior tibial pulses. Laboratory testing was unrevealing with a creatinine 0.66 mg/dL (normal 0.60--1.20 mg/dL), haemoglobin 12.3 g/dL (normal 12--15 g/dL), and platelet count 190 000/µL (normal 150 000--400 000/µL). Her electrocardiogram showed normal sinus rhythm with no significant ST-T changes. Non-invasive vascular testing showed an ankle brachial index of 0.88 on the right and 0.50 on the left. Lower-extremity arterial duplex ultrasound revealed a severe left superficial femoral artery (SFA) stenosis. Patient was diagnosed with PAD (Rutherford Grade 5) and planned for peripheral angiogram and possible intervention.

The prior PCI procedure via femoral access was complicated by severe bleeding requiring transfusion. Given obesity and prior femoral access site bleeding, the decision was made to pursue left radial approach for the PVI to reduce the risk of bleeding. Midazolam and fentanyl were used for conscious sedation as needed throughout the procedure and 1% lidocaine for local infiltration over the left radial artery. A 6-Fr Terumo Guiding Sheath Slender was placed in the left radial artery followed by verapamil 2.5 mg and nitroglycerine 200 µg intravenous through the sheath. A Magic torque wire was manipulated to the descending aorta. Heparin anticoagulation was used for this procedure. A 5-Fr pigtail catheter was placed in the descending aorta and aortogram was performed. Next, a Terumo 4-Fr PV multipurpose catheter (150 cm) was advanced to the left iliac artery and left lower-extremity angiogram was performed using digital subtraction angiography. A 90% stenosis in the left mid SFA was noted (*[Figure 1](#ytaa038-F1){ref-type="fig"}*). The Terumo 6-Fr R2P Destination Slender 119 cm sheath was then advanced over the Magic Torque guidewire after the previous catheter was removed. Unfortunately, the sheath became stuck with the tip of the sheath at the level of the left axillary artery (*[Figure 2](#ytaa038-F2){ref-type="fig"}*, [Supplementary material online](#sup1){ref-type="supplementary-material"}, *Video S1*). The sheath was unable to be advanced nor removed. Multiple doses of intra-arterial verapamil and nitroglycerine were given without success. Following this, right femoral artery was accessed, and a 6-Fr sheath was placed. Then, a NaviCross catheter and a Magic Torque guidewire were advanced to the left brachial artery and further intra-arterial doses of verapamil as well as nitroglycerine were delivered without success. The patient was then intubated and started intravenous propofol for deep sedation with the assistance of anaesthesia. The sheath was still unable to be removed. Subcutaneous injection of verapamil, nitroglycerine, and lidocaine using ultrasound guidance along the course of the radial artery were then attempted. Unfortunately, despite all conventional measures and steady retraction we could not remove the sheath. Due to severe radial spasm, further attempts at removal resulted in structural failure of the sheath. Vascular surgery was consulted, and surgical approach in the operating room to remove the sheath was recommended. The sheath was removed by arteriotomy and was noted to be very thin, friable, and broken into multiple pieces. The stainless steel braided wire that is part of the sheath construction had unravelled and the plastic polymer had separated (*[Figure 3](#ytaa038-F3){ref-type="fig"}*). Fortunately, the patient recovered well from the surgery and was discharged a week later. She recovered over the next month and has no residual deficits. The left SFA was successful treated with a second procedure using right common femoral artery access.

![Digital subtraction angiography demonstrates a 90% stenosis in the mid segment of the left superficial femoral artery (arrow).](ytaa038f1){#ytaa038-F1}

![R2P Terumo Destination Slender guiding sheath entrapment. Antegrade contrast injection via catheter in the brachial artery. The ulnar artery is visualized, but the sheath is occlusive in the radial artery (arrow).](ytaa038f2){#ytaa038-F2}

![(*A*) Fragmented Terumo Destination Slender guiding sheath after surgical removal. Inset demonstrates magnified image of unravelled stainless steel braided wire (arrow). (*B*) Image of a normal Terumo Destination Slender guiding sheath for comparison.](ytaa038f3){#ytaa038-F3}

Discussion
==========

The most common complication of TRA is radial artery spasm with the reported incidence of 4--20% in the literature.[@ytaa038-B5] The vasospastic potential of the radial artery is due to its highly muscular media along with high density of alpha receptors. Refractory severe spasm is rare and occurs in about 0.8% of cases causing entrapment of the inserted sheath.[@ytaa038-B8] All conventional measures to treat radial artery spasm including midazolam, fentanyl, lidocaine, verapamil, nitroglycerine, and lastly intubation and deep sedation with propofol were unsuccessful.[@ytaa038-B9]^,^[@ytaa038-B10] The R2P Terumo Destination Slender sheath is a relatively new device used for radial access for PVIs. It has specific construction designed to increase flexibility and tracking. It also has a thin-walled design which allows for a smaller arteriotomy and this product line has been identified with the 'slender' designation. This case demonstrates severe radial artery spasm and sheath entrapment with structural failure of the sheath requiring emergency surgery for sheath removal. There is a trade-off between slender and flexible sheath design and risk of structural failure. Physicians performing PVIs via radial access need to be aware of this potentially serious complication. The device manufacturer as well as the US Food and Drug Administration (FDA) were informed about this complication.

Conclusion
==========

This case demonstrates severe radial artery spasm causing sheath entrapment that required emergency surgery for sheath removal. Unfortunately, the sheath could not be removed despite typical manoeuvres for severe spasm including intra-arterial vasodilators and deep sedation with propofol. Physicians performing PVIs via radial access need to be aware of this potentially serious complication.
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